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More tools: 
MHC class I processing predictions
(Proteasome / TAP / MHC)
MHC class II binding predictions

Ongoing evaluation
transparent process
public datasets

Machine interface
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ScopeScope
Types of antibody epitope

Continuous
Discontinuous

Aim of 1st release:
Implementation of methods for 
predicting continuous antibody epitope 
from protein sequences
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General BasisGeneral Basis
Locations of continuous epitopes within protein 
sequences have been correlated with different 
parameters such as:

Hydrophilicity
Flexibility
Accessibility
Turns
Exposed surface
Polarity
Antigenic propensity 
…

This has led to a search for empirical rules that 
would allow the position of continuous epitopes 
to be predicted from certain features of the 
protein sequence.
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Implemented MethodsImplemented Methods
Hyrophobicity/hydrophilicity

Hopp and Wood hydrophobicity prediction
Parker hydrophilicity prediction
Kyte and Doolittle hydropathy plot

Secondary structure
Chou & Fasman alpha helix prediction
Chou & Fasman beta-sheet prediction
Chou & Fasman beta-turn prediction

Flexibility
Karplus & Schulz flexibility prediction

3 separate scales
Surface exposure

Emini surface accessibility prediction
Emini equation

Antigenicity
Kolaskar & Tongaonkar antigenicity prediction

Kolaskar prediction method
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1. Specify protein sequence

2. Select a method
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B-cell epitope identificationB-cell epitope identification
Tool evaluation

B-cell epitope prediction workshop
New tool development (2nd release)

Sequence-based approach
Linear epitopes

Structure-based approach
Linear + conformational epitopes
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Epitope Analysis I: 
Conservancy 

Epitope Analysis I: 
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How well is an epitope conserved 
across different sources (e.g. viral 
strains)? 

How well is an epitope conserved 
across different sources (e.g. viral 
strains)? 



36

1. Enter epitope 
sequence(s)

2. Enter protein 
sequence(s)
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38 Blue: Matching residues
Red: Non-matching residues
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Epitope Analysis II:
Population Coverage
Epitope Analysis II:

Population Coverage

Given a set of epitopes with known 
MHC restriction(s), what is the 
predicted coverage in a population 
with known MHC allele frequencies?
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BackgroundBackground
MHC restriction

T cell epitope will elicit a response only in individuals 
that express an MHC molecule capable of binding that 
particular epitope

MHC polymorphism
Over a thousand different MHC alleles are known in 
humans
MHC alleles are found at dramatically different 
frequencies in different ethnicities

Motivation
How to design T-cell epitope-based diagnostics and 
vaccines to be effective across different populations
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1 Enter epitopes and restricting alleles

2. Select population(s)
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Coverage: Projected population coverage
Average hit: Average number of epitope hits / HLA combinations recognized in the 
population
PC90: Minimum number of epitope hits / HLA combinations recognized by 90% of 
the population
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Visualization ToolsVisualization Tools

Epitope Viewer 
Displays 3D structure and contact 
information curated in the IEDB
Homology Mapping Tool
Maps linear epitopes to proteins 
with known 3D structure from the 
Protein Data Bank (PDB) 
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Display in Epitope Viewer
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Assigning Epitope SourcesAssigning Epitope Sources
Literature: "... Epitope SLRTYKWQL comprising 
residues 46-54 of the influenza matrix protein..."
Problem: We often want sequence of source protein
Process: assign a SwissProt / GenBank protein that:

contains epitope (position match if possible)
matches source species (strain if possible)
matches name

Better: Non-redundant set of high quality sequences 
with pathogen specific consistent naming conventions
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BRC IEDB

<form action="http:/immuneepitope.org/tools/mhc_I_binding" 
method="post"> 
<input name="sequence" value="RTFSFQLI" />
<input type="submit" /> 
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